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(57)  Systems (200) and methods for determining a
throttle position of an aircraft are described herein. A first
throttle position is obtained from a first sensor (221), a
second throttle position is obtained from a second sensor
(222), and a third throttle position is obtained from a third
sensor (223). The three sensors (221, 222, 223) are sep-
arately coupled to a throttle (220) of the aircraft for ob-
taining independent throttle position measurements
therefrom. A difference between the first throttle position

200
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and the second throttle position is determined. A mis-
match is detected when the difference between the first
throttle position and the second throttle position exceeds
a threshold. A valid one of the first throttle position and
the second throttle position is selected based on the third
throttle position, in response to detecting the mismatch.
A signal indicative of the throttle position is outputted
based on the valid one of the first throttle position and
the second throttle position.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to
throttles, and, more particularly, to methods and systems
for determining a throttle position of an aircraft.

BACKGROUND OF THE ART

[0002] An electronic engine controller (EEC) may be
connected to a throttle lever used for controlling operation
of an aircraft engine. Prior art systems for determining
aircraft throttle lever angle (TLA) at an EEC may be suit-
able for their intended purposes. However, improvement
in the aerospace industry is always desirable.

SUMMARY

[0003] In one aspect, there is provided a method for
determining a throttle position of an aircraft. The method
comprises: obtaining a first throttle position from a first
sensor, a second throttle position from a second sensor,
and a third throttle position from a third sensor, the first,
second, and third sensors separately coupled to a throttle
of the aircraft for obtaining independent throttle position
measurements therefrom; determining a difference be-
tween the first throttle position and the second throttle
position; detecting a mismatch when the difference be-
tween the first throttle position and the second throttle
position exceeds a threshold; in response to detecting
the mismatch, selecting a valid one of the first throttle
position and the second throttle position based on the
third throttle position; and outputting a signal indicative
of the throttle position based on the valid one of the first
throttle position and the second throttle position.

[0004] Inanotheraspect,thereis provided an electron-
ic engine controller for determining a throttle position of
an aircraft. The electronic engine controller comprises at
least one processing unit and at least one non-transitory
memory communicatively coupled to the at least one
processing unit and comprising computer-readable pro-
gram instructions. The computer-readable program in-
structions executable by the at least one processing unit
for: obtaining a first throttle position from a first sensor,
a second throttle position from a second sensor, and a
third throttle position from a third sensor, the first, second,
and third sensors separately coupled to a throttle of the
aircraft for obtaining independent throttle position meas-
urements therefrom; determining a difference between
the first throttle position and the second throttle position;
detecting a mismatch when the difference between the
first throttle position and the second throttle position ex-
ceeds a threshold; in response to detecting the mis-
match, selecting a valid one of the first throttle position
and the second throttle position based on the third throttle
position; and outputting a signal indicative of the throttle
position based on the valid one of the first throttle position
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and the second throttle position.

[0005] In yet another aspect, there is provided a sys-
tem for determining a throttle position of an aircraft. The
system comprising: a first sensor, a second sensor and
a third sensor separately coupled to a throttle for obtain-
ing independent throttle position measurements there-
from; an electronic engine controller coupled to the first
sensor, the second sensor, and the third sensor, the elec-
tronic engine controller configured for: obtaining a first
throttle position from the first sensor, a second throttle
position from the second sensor, and a third throttle po-
sition from the third sensor; determining a difference be-
tween the first throttle position and the second throttle
position; detecting a mismatch when the difference be-
tween the first throttle position and the second throttle
position exceeds a threshold; in response to detecting
the mismatch, selecting a valid one of the first throttle
position and the second throttle position based on the
third throttle position; and outputting a signal indicative
of the throttle position based on the valid one of the first
throttle position and the second throttle position.

[0006] The following features may be combined with
any of the previous aspects.

[0007] In an embodiment according to any of the pre-
vious embodiments, the first sensor is a first rotary vari-
able differential transformer and the second sensor is a
second rotary variable differential transformer.

[0008] In an embodiment according to any of the pre-
vious embodiments, the third sensor is a Hall effect sen-
SOfr.

[0009] In an embodiment according to any of the pre-
vious embodiments, the signal indicative of the throttle
position corresponds to the valid one of the first throttle
position and the second throttle position.

[0010] In an embodiment according to any of the pre-
vious embodiments, the signal indicative of the throttle
position corresponds to an average of the third throttle
position and the valid one of the first throttle position and
the second throttle position.

[0011] In an embodiment according to any of the pre-
vious embodiments, selecting the valid one of the first
throttle position and the second throttle position compris-
es: determining afirst throttle position difference between
the first throttle position and the third throttle position and
determining a second throttle position difference be-
tween the second throttle position and third throttle po-
sition; selecting the first throttle position as the valid one
when first throttle position difference is smaller than the
second throttle position difference and selecting the sec-
ond throttle position as the valid one when the second
throttle position difference is smaller than the first throttle
position difference.

[0012] In an embodiment according to any of the pre-
vious embodiments, the first sensor is connected to a
first channel of an electronic engine controller configured
for performing the method, the second sensor is connect-
ed to a second channel of the electronic engine controller,
and the third sensor is connected to the first channel and
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the second channel.

[0013] In an embodiment according to any of the pre-
vious embodiments, the third sensor is connected to the
first channel and the second channel of the electronic
engine controller.

[0014] Features of the systems, devices, and methods
described herein may be used in various combinations,
in accordance with the embodiments described herein.
In particular, any of the above features may be used to-
gether, in any combination.

DESCRIPTION OF THE DRAWINGS

[0015] Reference is now made to the accompanying
figures in which:

Figure 1 is a schematic cross-sectional view of an
example gas turbine engine, in accordance with one
or more embodiments;

Figure 2 is a schematic of an example system for
determining a throttle position, in accordance with
one or more embodiments;

Figure 3 is a schematic of the system of Figure 2
with an electronic engine controller having two chan-
nels, in accordance with one or more embodiments;

Figure 4 is aflowchartillustrating an example method
for determining a throttle position, inaccordance with
one or more embodiments; and

Figure 5 is an example computing device for imple-
menting a method and/or system for determining a
throttle position, in accordance with one or more em-
bodiments.

[0016] It will be noted that throughout the appended
drawings, like features are identified by like reference
numerals.

DETAILED DESCRIPTION

[0017] Figure 1 illustrates a gas turbine engine 10,
which may be used with the systems and methods for
determining a throttle position of an aircraft described
herein. The engine 10 generally comprising in serial flow
communication a fan 12 through which ambient air is
propelled, a compressor section 14 for pressurizing the
air, a combustor 16 in which the compressed air is mixed
with fuel and ignited for generating an annular stream of
hot combustion gases, and a turbine section 18 for ex-
tracting energy from the combustion gases. Note that
while engine 10 is a turbofan engine, the systems and
methods for determining a throttle position of an aircraft
may be applicable to turboprop engines, turboshaft en-
gines, or other suitable types of aircraft engines.

[0018] With reference to Figure 2, a system 200 for
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determining a throttle position of an aircraft is illustrated.
The system 200 comprises an electronic engine control-
ler (EEC) 210. The system 200 may comprise a plurality
of sensors 221, 222, 223 connected to the EEC 210.
Alternatively, the sensors 221, 222, 223 may be separate
from the system 200. The EEC 210is configured to obtain
a first throttle position from a first sensor 221, a second
throttle position from a second sensor 222, and a third
throttle position from a third sensor 223. The first sensor
221, the second sensor 222, and the third sensor 223
are separately coupled to a throttle 220 of the aircraft for
obtaining independent throttle position measurements
therefrom. The throttle 220 may be provided as part of
the system 200 or separate therefrom. The throttle 220
may be referred to as a throttle quadrant. The EEC 210
is configured to determine a difference between the first
throttle position and the second throttle position. The
EEC 210 is configured to detect a mismatch when the
difference between the first throttle position and the sec-
ond throttle position exceeds a threshold. The EEC 210
is configured to select a valid one of the first throttle po-
sition and the second throttle position based on the third
throttle position, in response to detecting the mismatch.
The EEC 210 is configured to output a signal indicative
of the throttle position based on the valid one of the first
throttle position and the second throttle position. The
throttle position may be referred to as a throttle lever an-
gle (TLA). The throttle position could be used by the EEC
210 to control operation of the engine. Accordingly, the
signal indicative of the throttle position may be a control
signal to the engine 10 and/or one or more components
of the engine 10 for controlling operation thereof.

[0019] The sensors 221,222,223 may be any suitable
sensors for measuring throttle position. While the sen-
sors 221, 222, 223 are illustrated as being internal to the
throttle 220, in some embodiment, one or more of the
sensors 221, 222, 223 may be provided external of the
throttle 220. One or more of the sensors 221, 222, 223
may be configured for providing an analog signal indic-
ative of the measured throttle position. One or more of
the sensors 221, 222, 223 may be configured for provid-
ing a digital signal indicative of the measured throttle po-
sition. By way of a specific and non-limiting example, the
first and second sensors 221, 222 may provide analog
signals for the first throttle position and the second throttle
position, respectively; and the third sensor 223 may pro-
vide a digital signal for the third throttle position. By way
of another example, all of the sensors 221, 222, 223 may
provide the throttle position digitally. In some embodi-
ments, ARINC 429 communication protocol may be used
for transmitting one or more of the first, second and third
throttle positions digitally. Any other suitable communi-
cation protocol may be used for transmitting the throttle
positions. In some embodiments, one or more of the sen-
sors 221, 222, 223 are implemented by a rotary variable
differential transformer (RVDT). In some embodiments,
one or more of the sensors 221, 222, 223 are implement-
ed by a Hall effect sensor. By way of a specific and non-
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limiting example, the firstsensor 221 may be afirst RVDT,
the second sensor may be a second RVDT, and the third
sensor may be a Hall effect sensor. By way of another
example, the first sensor 221 may be a first RVDT, the
second sensor may be a second RVDT, and the third
sensor may be a third RVDT. Other configurations for
the sensor types are contemplated.

[0020] The firstthrottle position, the second throttle po-
sition and/or the third throttle position may be continu-
ously received (e.g., in real time) and/or may be received
in accordance with any suitable time interval or irregu-
larly. Additionally or alternatively, the first throttle posi-
tion, the second throttle position and/or the third throttle
position may be provided by one or more aircraft or/and
engine computers and/or by any other suitable interme-
diary device(s). The aircraft and/or engine computer
and/or intermediary device(s) may be configured for ob-
taining the first, second and/or third throttle position from
the sensor(s) 231, 232 and/or 233.

[0021] The threshold used for detecting the mismatch
may vary depending on practical implementations. The
threshold may be predetermined based on the configu-
ration of one or more of the throttle 220, the sensor 221,
222, 223, and/or the EEC 210. The threshold may be
stored in memory and/or a storage device and obtained
when needed. Alternatively, the threshold may be deter-
mined when needed.

[0022] The selection of the valid one of the first throttle
position and the second throttle position based on the
third throttle position may vary depending on practical
implementations. For example, a first throttle position dif-
ference between firstthrottle position and the third throttle
position may be determined. A second throttle position
difference between the second throttle position and the
third throttle position may be determined. The first throttle
position difference and the second throttle position dif-
ference may be compared to each other to determine
which one of the first throttle position difference and the
second throttle position difference is smaller. When the
first throttle position difference is smaller than the second
throttle position difference, then the first throttle position
is selected as the valid one. When the second throttle
position difference is smaller than the first throttle position
difference, then the second throttle position is selected
as the valid one.

[0023] The signalindicative of the throttle position may
correspond to the selected one of the first throttle position
and the second throttle position. The signal indicative of
the throttle position may be determined based on the
selected one of the first throttle position and the second
throttle position. The signal indicative of the throttle po-
sition may be determined based on the third throttle po-
sition and the selected one of the first throttle position
and the second throttle position. For example, an aver-
age of the third throttle position and the selected one of
the first throttle position and the second throttle position
may be used to determine the throttle position.

[0024] With additional reference to Figure 3, in some
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embodiments, the EEC 210 comprises two channels A,
B. In some embodiments, the first channel A obtains the
first throttle position from the first sensor 221 and the
second channel B obtains the second throttle position
from the second sensor 222. Alternatively, in some em-
bodiments, both the first channel A and the second chan-
nel B obtain the first throttle position from the first sensor
221 and the second throttle position from the second sen-
sor222. Insome embodiments, both channels A, B obtain
the third throttle position from the third sensor 223. Alter-
natively, one of the channels (e.g., channel A) may obtain
the third throttle position and provide the third throttle
position to the other channel (e.g., channel B). The chan-
nels A, B may be in communication with each other for
providing their obtained throttle position(s). For example,
channel Amay provide the firstthrottle position to channel
B, and channel B may provide the second throttle position
to channel A.

[0025] In some embodiments, one of the channels
(e.g., channel A) is selected as being active, while the
other channel (e.g., channel B) remains inactive. When
a channel is active, that channel is configured to obtain
the first throttle position, the second throttle position and
the third throttle position. For example, when channel A
is active, channel A obtains the first throttle position from
the first sensor 221, the second throttle position from the
second sensor 222 via channel B, and the third throttle
position from the third sensor 223. Similarly, for example,
when channel B is active, channel B obtains the first throt-
tle position from the first sensor 221 via channel A, the
second throttle position from the second sensor 222, and
the third throttle position from the third sensor 223. The
active channel is further configured to determine the dif-
ference between the first throttle position and the second
throttle position, detect the mismatch when the difference
exceeds the threshold, and select the valid one of the
first throttle position and the second throttle position
based on the third throttle position, and output the signal
indicative of the throttle position based on the valid one
of the first throttle position and the second throttle posi-
tion.

[0026] Insome embodiments, whethera channelis ac-
tive or not, all channels may obtain the first throttle posi-
tion, the second throttle position and the third throttle po-
sition, determine the difference between the first throttle
position and the second throttle position, detect the mis-
match when the difference exceeds the threshold, and
select the valid one of the first throttle position and the
second throttle position based on the third throttle posi-
tion. In such cases, the difference between an active and
an inactive channel is that the active channel outputs the
signal indicative of the throttle position based on the valid
one of the first throttle position and the second throttle
position, while the inactive channel remains passive. In
this manner, the inactive channel is ready for a transition
from inactive to active, such that said transition will be
seamless.

[0027] It should be appreciated that when there is a
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discrepancy between a first and second throttle position
(e.g., due to cross channel signal mismatch), that a valid
one of the first and second throttle position can be deter-
mined based on a third throttle position from a third sen-
sor, and the valid throttle position may then be used for
controlling engine operation.

[0028] The EEC 210 may be interchanged with any
other suitable aircraft and/or engine computer and func-
tionality of the EEC 210 described herein may be imple-
mented by that computer.

[0029] With reference to Figure 4, there is shown a
flowchart illustrating an example method 400 for deter-
mining a throttle position of an aircraft. The method 400
may be implemented by a EEC, such as the EEC 210,
or may be implemented by any other suitable engine
and/or aircraft computer. While the method 400 is de-
scribed herein with reference to the system 200 of Figure
2 and the engine 10 of Figure 1, this is for example pur-
poses only.

[0030] At step 402, a first throttle position, a second
throttle position, and a third throttle position are obtained.
The first throttle position is obtained from a first sensor
221. The second throttle position is obtained from a sec-
ond sensor 222. The third throttle position is obtained
from a third sensor 223. The first, second, and third sen-
sors 221, 222, 223 are separately coupled to a throttle
220 of the aircraft for obtaining independent throttle po-
sition measurements therefrom.

[0031] Atstep 404, a difference between the first throt-
tle position and the second throttle position is determined.
The first throttle position and the second throttle position
are compared to each other to determine the difference.
[0032] At step 406, a mismatch is detected when the
difference between the first throttle position and the sec-
ond throttle position exceeds a threshold. The threshold
may be predetermined and obtained from memory and/or
a storage device during performance of the method 400
or may be generated during performance of the method
400 in any suitable manner.

[0033] At step 408, a valid one of the first throttle po-
sition and the second throttle position is selected based
on the third throttle position. The valid one of the first
throttle position and the second throttle position may be
selected in response to detecting the mismatch. In some
embodiments, the third throttle position is obtained in re-
sponse to detecting the mismatch. In other words, in
some embodiments, the third throttle position may only
be obtained when needed to determine which one of the
first and second throttle position is valid.

[0034] At step 410, a signal indicative of the throttle
position based on the valid one of the first throttle position
measurement and the second throttle position is output-
ted. In some embodiments, the signal indicative of the
throttle position corresponds to the valid one of the first
throttle position and the second throttle position. In some
embodiments, the third throttle position is used in deter-
mining the throttle position for the output signal. For ex-
ample, the signal indicative of the throttle position may
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correspond to an average of the third throttle position and
the valid one of the first throttle position and the second
throttle position. Operation of the engine 10 may be con-
trolled based on the valid one of the first throttle position
measurement and the second throttle position measure-
ment.

[0035] The method 400 may be performed by an active
channel of the EEC 210. The active channel may obtain
one of the first throttle position from the first sensor 221
and the second throttle position from the second sensor
222 viathe passive channel of the EEC 210, for example,
as noted above in relation to Figure 3.

[0036] Insomeembodiments, the third throttle position
may be used to select one of the first throttle position and
the second throttle position irrespective of whether or not
a mismatch is detected. Accordingly, in some embodi-
ments, steps 404 and 406 may be omitted from the meth-
od 400.

[0037] With reference to Figure 5, the system 200
and/or the method 400 may be implemented using at
least one computing device 500. For example, the EEC
210, may be implemented by at least one computing de-
vice 500. In some embodiments, each channel A, B of
the EEC 210 is implemented by at least one computing
device 500. The computing device 500 comprises a
processing unit 512 and a memory 514 which has stored
therein computer-executable instructions 516. The
processing unit 512 may comprise any suitable devices
such that instructions 516, when executed by the com-
puting device 500 or other programmable apparatus,
may cause at least in part the functions/acts/steps of the
method 400 as described herein to be executed. The
processing unit 512 may comprise, for example, any type
of general-purpose microprocessor or microcontroller, a
digital signal processing (DSP) processor, a central
processing unit (CPU), an integrated circuit, a field pro-
grammable gate array (FPGA), a reconfigurable proces-
sor, other suitably programmed or programmable logic
circuits, or any combination thereof.

[0038] The memory 514 may comprise any suitable
known or other machine-readable storage medium. The
memory 514 may comprise non-transitory computer
readable storage medium, for example, but not limited
to, an electronic, magnetic, optical, electromagnetic, in-
frared, or semiconductor system, apparatus, or device,
or any suitable combination of the foregoing. The mem-
ory 514 may include a suitable combination of any type
of computer memory that is located either internally or
externally to device, for example random-access mem-
ory (RAM), read-only memory (ROM), compact disc
read-only memory (CDROM), electro-optical memory,
magnetooptical memory, erasable programmable read-
only memory (EPROM), and electrically-erasable pro-
grammable read-only memory (EEPROM), Ferroelectric
RAM (FRAM) or the like. Memory 514 may comprise any
storage means (e.g., devices) suitable for retrievably
storing machine-readable instructions 516 executable by
processing unit 512. In some embodiments, the comput-
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ing device 500 can be implemented as part of a full-au-
thority digital engine controls (FADEC) or other similar
device, including an EEC, an engine control unit (ECU),
and the like. In some embodiments, the EEC 210 is im-
plemented by a FADEC.

[0039] The methods and systems for determining a
throttle position described herein may be implemented
in a high level procedural or object oriented programming
or scripting language, or a combination thereof, to com-
municate with or assist in the operation of a computer
system, for example the computing device 500. Alterna-
tively, the methods and systems for determining a throttle
position may be implemented in assembly or machine
language. The language may be a compiled or interpret-
ed language. Program code for implementing the meth-
ods and systems for determining a throttle position may
be stored on a storage media or a device, for example a
ROM, a magnetic disk, an optical disc, a flash drive, or
any other suitable storage media or device. The program
code may be readable by a general or special-purpose
programmable computer for configuring and operating
the computer when the storage media or device is read
by the computer to perform the procedures described
herein. Embodiments of the methods and systems for
determining a throttle position may also be considered
to be implemented by way of a non-transitory computer-
readable storage medium having a computer program
stored thereon. The computer program may comprise
computer-readable instructions which cause a computer,
or in some embodiments the processing unit 512 of the
computing device 500, to operate in a specific and pre-
defined manner to perform the functions described here-
in.

[0040] Computer-executable instructions may be in
many forms, including program modules, executed by
one or more computers or other devices. Generally, pro-
gram modules include routines, programs, objects, com-
ponents, data structures, etc., that perform particular
tasks or implement particular abstract data types. Typi-
cally the functionality of the program modules may be
combined or distributed as desired in various embodi-
ments.

[0041] The embodiments described in this document
provide non-limiting examples of possible implementa-
tions of the present technology. Upon review of the
present disclosure, a person of ordinary skill in the art
will recognize that changes may be made to the embod-
iments described herein without departing from the scope
of the present technology. For example, the EEC may
be interchanged with any other suitable computing de-
vice. By way of another example, the methods and sys-
tems described herein may be applied to any suitable
engine, such as, for example, industrial engines and/or
automobile engines. Yet further modifications could be
implemented by a person of ordinary skill in the art in
view of the present disclosure, which modifications would
be within the scope of the present technology.
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Claims

1. A method for determining a throttle position of an
aircraft, the method comprising:

obtaining a first throttle position from a first sen-
sor (221), a second throttle position from a sec-
ond sensor (222), and a third throttle position
from a third sensor (223), the first, second, and
third sensors (221,222, 223) separately coupled
toathrottle of the aircraft for obtainingindepend-
ent throttle position measurements therefrom;
determining a difference between the first throt-
tle position and the second throttle position;
detecting a mismatch when the difference be-
tween the first throttle position and the second
throttle position exceeds a threshold;

in response to detecting the mismatch, selecting
a valid one of the first throttle position and the
second throttle position based on the third throt-
tle position; and

outputting a signal indicative of the throttle po-
sition based on the valid one of the first throttle
position and the second throttle position.

2. The method of claim 1, wherein the first sensor (221)
is a first rotary variable differential transformer and
the second sensor (222) is a second rotary variable
differential transformer.

3. The method of claim 1 or 2, wherein the third sensor
(223) is a Hall effect sensor.

4. The method of any one of claims 1 to 3, wherein the
signal indicative of the throttle position corresponds
to the valid one of the first throttle position and the
second throttle position.

5. The method of any one of claims 1 to 3, wherein the
signal indicative of the throttle position corresponds
to an average of the third throttle position and the
valid one of the first throttle position and the second
throttle position.

6. The method of any one of claims 1 to 5, wherein
selecting the valid one of the first throttle position
and the second throttle position comprises:

determining afirst throttle position difference be-
tween the first throttle position and the third throt-
tle position and determining a second throttle
position difference between the second throttle
position and third throttle position; and

selecting the first throttle position as the valid
one when first throttle position difference is
smaller than the second throttle position differ-
ence and selecting the second throttle position
as the valid one when the second throttle posi-
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tion difference is smaller than the first throttle
position difference.

The method of any one of claims 1 to 6, wherein the
first sensor (221) is connected to a first channel of
an electronic engine controller (210) configured for
performing the method, the second sensor (222) is
connected to a second channel of the electronic en-
gine controller (210), and the third sensor (223) is
connected to the first channel and the second chan-
nel.

A system (200) for determining a throttle position of
an aircraft, the system (200) comprising:

at least one processing unit (512); and

at least one non-transitory memory (514) com-
municatively coupled to the atleast one process-
ing unit (512) and comprising computer-reada-
ble program instructions (516) executable by the
at least one processing unit (512) for:

obtaining a first throttle position from a first
sensor(221), asecond throttle position from
a second sensor (222), and a third throttle
position from a third sensor (223), the first,
second, and third sensors (221, 222, 223)
separately coupled to a throttle (220) of the
aircraft for obtaining independent throttle
position measurements therefrom;
determining a difference between the first
throttle position and the second throttle po-
sition;

detecting a mismatch when the difference
between the first throttle position and the
second throttle position exceeds a thresh-
old;

in response to detecting the mismatch, se-
lecting avalid one of the first throttle position
and the second throttle position based on
the third throttle position; and

outputting a signal indicative of the throttle
position based on the valid one of the first
throttle position and the second throttle po-
sition.

The system (200) of claim 8, wherein the first sensor
(221) is afirst rotary variable differential transformer
and the second sensor (222) is a second rotary var-
iable differential transformer.

The system (200) of claim 8 or 9, wherein the third
sensor (223) is a Hall effect sensor.

The system (200) of any one of claims 8 to 10, where-
in the signal indicative of the throttle position corre-
sponds to the valid one of the first throttle position
and the second throttle position.
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12.

13.

14.

15.

The system (200) of any one of claims 8 to 10, where-
in the signal indicative of the throttle position corre-
sponds to an average of the third throttle position
and the valid one of the first throttle position and the
second throttle position.

The system (200) of any one of claims 8 to 12, where-
in selecting the valid one of the first throttle position
and the second throttle position comprises:

determining afirst throttle position difference be-
tween the first throttle position and the third throt-
tle position and determining a second throttle
position difference between the second throttle
position and third throttle position; and
selecting the first throttle position as the valid
one when first throttle position difference is
smaller than the second throttle position differ-
ence and selecting the second throttle position
as the valid one when the second throttle posi-
tion difference is smaller than the first throttle
position difference.

The system (200) of any one of claims 8 to 13, where-
in the first sensor (221) is connected to afirst channel
of the electronic engine controller (210), the second
sensor (222) is connected to a second channel of
the electronic engine controller (210), and the third
sensor (223) is connected to the first channel and
the second channel of the electronic engine control-
ler (210).

The system (200) of any one of claims 8 to 14, where-
in the at least one processing unit (512) and at least
one non-transitory memory (514) form part of an or
the electronic engine controller (210), and further
comprising the first sensor (221), the second sensor
(222) and the third sensor (223) operatively coupled
to the electronic engine controller (210).
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